1. Introduction. The object of this paper is to give simple derivations of the classic resolvents which have been obtained heretofore by elaborate computations. Jacobi* established the form of a remarkable resolvent, but neither found the values of the coefficients nor gave the simple details ( § 2 below) which lead directly to that form.
Cayleyt was not aware of Jacobi's work when he fully computed the same resolvent. Noting that its roots are functions of the differences of the roots xi of the quintic, he first computed at length the resolvent sextic under the restriction that x b -0. Then the coefficients were "completed by the introduction of the terms involving the constant coefficient of the quinto.'' No details were given of the latter long computation, which may perhaps be best made by utilizing the fact that the coefficients are seminvariants. The simple new method employed here ( § 3) makes initial use of the latter fact as well as of a lemma which reduces the search for the needed seminvariants of the quintic to a mere inspection of the invariants of a quartic.
From the Jacobi-Cayley resolvent (which is a simple transform of the old Malfatti resolvent) it is an immediate step ( § 5) s, it merely changes sign when any two oe's are interchanged and hence is divisible by the product of the ten differences of the a?'s, the quotient being symmetric in the #'s.
3. The Jacobi-Cayley Resolvent The discriminant A of
is defined to be the polynomial such that b r°a~8 A is equal to the product of the squares of the ten differences of the roots Xi of ƒ (a?, 1) = 0.
In the sextic having the roots z 1} • • -, z Q , the coefficients of z 5 and z s are zero by § 2, being of odd degrees 1 and 3 in the #'s, so that their degrees in the #'s are less than the degree 10 of the product II of the differences of the #'s. The coefficient of z is the product of a numerical constant by TI or by a~4V~J. It is convenient to multiply the sextic by a%. We get
where v is a numerical constant, while a^2 i u i is the sum of the products of the s's taken 2i at a time and hence is of total degree 4i in the #'s and of degree 2i in any one root x. By § 2, it is symmetric in the x's. It is expressible as a polynomial in the differences of the x J s, since
It follows* that m is a seminvariant of ƒ of degree 2i and weight 4i. By a seminvariant 8 of ƒ is meant a homogeneous isobaric polynomial in a 0j •••> a 5 for which J2#==0, i. e., is annihilated by the operator
Since u x is of degree 2 and weight 4, it lacks a 5 and is the product of J by a numerical constant, as shown by the following lemma. (it suffices to verify that J2T-r =0). We delete the term aga 8 a 6 from M 2 by subtracting a multiple of T. In the resulting seminvariant v, the only terms involving a 5 are those in ^^a^ + ^p, since the terms in parenthesis, together with the deleted term aj*a 8 , are the only possible terms of degree 3 and weight 3. By inspection, Slv is the sum of a a 2 0 a 2 a 5 + (2 a + 3/9) a 0 a^6 and terms free of a 5 . Hence a = /? = 0. Thus v lacks a 5 and by the Lemma is an invariant of q and hence is a product of I 2 by a constant. Thus %i% is a linear combination of I 2 and T. To determine t% we shall employ the seminvariant P of the same degree 6 and same weight 12 (cf. § 6): To the elements of the second row of C add the products of those of the first row by e. To the elements of the third row add the products of those of the first row by e 2 and those of the original second row by 2*. Replace x and y by their values. To the new determinant apply the corresponding operations on columns instead of rows. We get a determinant of type C written in capital letters. Finally, the interchange of x with y and hence of a 0 with a 5 , a± with a 4 , a 2 with a 3? replaces C by a determinant which reduces to C by writing its rows in reverse order and then the columns in reverse order.
5. Covariant Resolvent We employ the linear covariant L = Px+Qy, where P was defined in § 3 and Q is derived from Pby the substitution (a 0 a 5 ) (a^) (a 2 a s ) induced by the interchange of x and y. The constant term 40000 (a 0 P-25J
2 ) of the resolvent in § 3 is therefore the leader of the co-
2 ) of order 6. Equated to zero, it gives the covariant resolvent of Perrin, which was rediscovered by McClintock and called the central resolvent. is a covariant of ƒ, where (t>i -a^Zi, and Wi is derived from Q>i by replacing each root x by its reciprocal. Since the leader of G is 0± • •. #> 6 , which is equal to the constant term of the resolvent in § 3, and hence to the leader of K } it will follow that G = K.
Apply transformation x = Y, y = Xtofa 0 H(x-x^y). We get F = a^HiX-x^Y).
The function 0 X for F is 
